A diffusible factor involved in MAP-kinase ERK2-regulated development of Dictyostelium.
Mitogen-activated protein (MAP)-kinase extracellular signal regulated kinase (ERK2) is essential for regulation of the intracellular cyclic adenosine monophosphate (cAMP) level in Dictyostelium. The mutant lacking ERK2, erk2-null, is arrested at the pre-aggregation stage, but develops into a fruiting body in a mixed population of wild-type and mutant cells. This fact implies that wild-type cells provide a certain factor that is missing in erk2-null. It was clarified that both wild-type strains KAx3 and Ax2 secreted a diffusible factor that enables erk2-null to develop. The fruiting body formed from erk2-null cells was smaller than that formed by the wild-type cells and consisted of a small sorus supported by a slender stalk with a single row of vacuolated stalk cells. The resulting spores were able to germinate and multiply on a bacterial lawn, but they were unable to develop unless the factor was provided. After 8 h of starvation, wild-type cells started to secrete the factor, which had a molecular mass of less than 3 kDa and was heat stable. The effect of this factor could not be mimicked by either cAMP or folate. Adenylyl cyclase A and cell surface cAMP receptors cAR1 and cAR3 were all indispensable components for the factor to function. Considering the molecular mass and the mode of action, this factor could be a novel one. Possible targets of this factor are discussed in terms of cAMP-dependent protein kinase activation.